Abstract: Industrial development options for less developed countries (LDCs) hinge increasingly on leveraging e-business as a means of promoting upgrading within global value chains. E-business represents a major opportunity for third world companies (TWCs) that can access and use it effectively and a threat to those companies that cannot. E-business holds great promise for TWCs in four key areas: leveraging the potential productivity gains from internet-based B2B e-commerce; maximising operating synergies; exploiting systemic efficiencies and connecting and deepening links, to global production and trade networks. By not making the transition to e-business, TWCs may be placing themselves at risk of becoming less competitive in the globally interconnected market, impacting on both their current market positions and long-term viability. The concordant effects of marginalisation and exclusion are likely to be a combination of: deepening poverty; high unemployment; widening inequality; a weak and rapidly eroding export base and low and even negative growth rates.
Introduction
Issues centred around the prospects for knowledge-based industrial development, the diffusion of information and communication technologies (ICTs), the potentials for spreading the gains of globalisation and global value chain analysis in the third world have recently come under intense academic scrutiny in the interdisciplinary field of development studies [1] [2] [3] . Concurrently, influential international development agencies (most notably the World Bank, UNDP, UNCTAD and the IDRC) are also beginning to recognise the power and valence that the internet potentially holds for third world industrial development [4] . This spate of interest has been sparked by the internet, which is believed to be a necessary tool for manufacturing competitiveness. Proponents of the internet claim that the impact of e-business is likely to be profound because of the potential scale of value that it adds to business.
The rapid growth of internet connectivity in the north seems to be a consequence of the economic benefits that internet use offers to connected firms. Yet, little seems to be known about the use of the internet among third world companies (TWCs). It is believed that the internet holds out the promise of enhanced access to the global market-place for TWCs. The evidence of real benefits of e-business in less developed countries (LDCs) is, however, scattered and anecdotal, or based on speculation and theoretical arguments. In other words, the benefits of the internet for business in the third world is more potential than real. Moreover, the current debate on the prospects and challenges of e-business is heavily skewed towards the highly industrialised countries of the north. There is, therefore, an urgent need for empirical research in the south which tackles the following key questions: what are the potential benefits of the internet for TWCs and what challenges does e-business pose for third world industrial development? Will the internet marginalise third world manufacturers or will it facilitate their access to world markets? E-business is a new terrain for academic inquiry in development studies. This is clearly evidenced by the dearth of literature on e-business in the third world [5] . The ebusiness construct is still quite 'sticky' and requires greater analytic precision before it can become integrated into mainstream development. Furthermore, some social scientists have been quick to dismiss e-business as hype without fully understanding what ebusiness actually entails. Their opinions have no doubt been coloured by the overblown claims of an 'internet revolution' found in the popular business media and the unfounded triumphalism, couched in techno-speak, of the IT sector. The time is now ripe for cutting through the hype and fruitfully debating the development potential of e-business.
The objective of this exploratory paper is to provide a preliminary analytical foundation to help focus the policy debate. The paper is structured as follows. Section 2 attempts to conceptualise what e-business actually means. Section 3 briefly reviews the prospects and challenges of e-business for LDCs. Section 4 highlights the policy challenge facing TWCs in the new ICT-dominated information economy. Section 5 concludes the study.
E-business: towards a conceptual understanding
Although the precursor of the internet appeared in the late 1960s, e-business is primarily a product of six significant transformations in the global economy: 1 the globalisation of markets 2 shift towards an economy based on knowledge and information 4 innovations in business organisation and practice (such as Just-In-Time Production, Total Quality Management, Knowledge Management, etc.)
5 the liberalisation of the telecommunications sector primarily in OECD countries and 6 technological innovations such as e-mail, the World Wide Web, internet browsers and the expansion in the volume and capacity of communication networks (viz. optic fibre, digital subscriber line technologies and satellites).
These six factors are closely linked to the emergence of e-business.
The term e-business has no widely accepted definition. In a very broad sense, it means doing business over the internet. We define e-business as any form of commercial or administrative transaction or information exchange that takes place via an internetbased, computer-mediated network. E-business thus entails the application of the internet to the complete value chain of business processes. Network computing is the technology that underpins e-business. E-business places a premium on openness, transparency and trust. With e-business the prime lever is not the technology itself, but people, intellectual capital and relationships. The internet offers a wide spectrum of potential commercial activities and information exchange. This paper focuses exclusively on business-tobusiness (B2B) internet interactions, primarily because current trends seem to indicate that B2B e-commerce will far outstrip that of business-to-consumer (B2C) e-commerce (see Table 1 ). It has been argued that B2B e-commerce is likely to spread globally and grow rapidly primarily because of its potential for:
• controlling business costs (associated with inventories, sales execution, procurement and distribution)
• connecting to markets through greater geographical reach
• value creation
• increasing productivity gains and systemic efficiencies in the value chain and
• advanced supply chain management and logistics [7, 8] (see Box 1).
Box 1: Potential benefits of the internet It is expected that the internet will have a fundamental impact on how business is conducted, on firm behaviour and on industry structure. It is claimed that e-business technologies are a critical source of value creation in the information economy, mainly because of:
• the pay-off in productivity
• speed Figure 1 illustrates how the internet enables the networked or virtual organisation to connect, dynamically in real time, the supply and demand side of the company. The internet creates the possibility for firms to communicate, transact and collaborate with enhanced flexibility and at a lower cost. Through the use of intranets, companies link their employees, providing them with a new communication platform and a new way to access up-to-date information that is relevant to them. The next step would be to establish an extranet, in which suppliers and business partners have access to real time and relevant information by linking into an enterprise's internet system (Figure 2 ), thus making it easier for the company and its constellation of suppliers, customers and partners to work together more effectively. The firm focuses on its distinctive capabilities and then forms strategic alliances with other firms in the overall value chain. Increased dependence upon suppliers and customers thus becomes a requirement of the firm and has a major impact on the buyer-supplier relationship.
Figure 1 A virtual corporate value chain
Source: Author's original work
Figure 2 E-business-enabled extended enterprise
Source: Author's original work B2B e-commerce holds great promise for firms in three key areas:
• increasing the efficiency of internal processes (maximising operating synergies)
• streamlining inter-firm linkages (exploiting systemic efficiencies) and
• connecting to global markets.
Dell Computer's internet-enabled build-to-order business model, for example, illustrates the power of a fully integrated internet-based assembler/production system [9] . Apart from improving intra-firm and inter-firm process efficiencies, the internet can also play a key role in facilitating supply chain learning and innovation. B2B internet-based collaborative interactions and real time communication is likely to sharpen the competitive edge of the participating firms, reduce information asymmetries and improve the quality of information embodied in business relationships.
The struggle for competitive advantage will revolve around exploiting the richness and reach potential of the internet in third world industries. Evans and Wurster [10] state that reach is about access and connecting to customers and suppliers, i.e. deepening upstream and downstream linkages in the value chain and richness refers to the depth and detail of information that the firm provides to suppliers and customers and is regarded as being important for building close relationships with trading partners [10] .
The development context
IT change has been a hallmark of economic development, especially over the last three decades. The rapid evolution of the internet as a global information and communication medium is an important aspect of that technical change process. The US Department of Commerce's [11] policy document, The Emerging Digital Economy II, highlights a strong positive correlation between IT and national prosperity [12, 13] . Econometric studies also show a close statistical relationship between the diffusion of IT, productivity and competitiveness for industries and firms [14] [15] [16] [17] [18] [19] . Theoretically, then, the internet has much to offer an LDC, like South Africa, intent on following an export-oriented, industry-centred and market-driven development trajectory.
The internet is the most visible manifestation of the shift to a networked economy and has the potential to revolutionise the way in which companies function and compete in LDCs. Theoretically, the internet provides TWCs with the requisite connectivity to become a global player through worldwide marketing and sourcing. The internet is based on an open network system and offers opportunities, in theory, for third world manufacturers for catch-up and forging ahead types of development [20] . According to Panagariya [21, p.969]:
"Given the cost savings offered by internet technology and relative ease with which it can be provided, they [i.e. LDCs] can now skip several stages of technological development through which developed countries had to go. Stated differently, developing countries are much farther inside the current technological frontier and, therefore, have larger potential benefits from moving to it".
The new imperative for TWCs is to connect to global value chains or face marginalisation, or in extreme cases even be excluded from the mainstream of economic development. The policy challenge for third world manufacturers is, therefore, how to leverage, consolidate and deepen their links with the global economy and how to take advantage of the potential of globalisation. In the era of trade liberalisation and global production systems that operate through ICT-dominated cross-border, inter-firm networks [22] , the concordant effects of marginalisation and exclusion are likely to be a combination of: deepening poverty, high unemployment, widening inequality, a weak and rapidly eroding export base and low and even negative growth rates.
Incorporation of TWCs into global-scale value chains is, therefore, of paramount importance to foster rapid economic development through access to leading-edge technology, business practices and markets. Inclusion in global value chains alone is, however, no guarantee of poverty reduction. For instance, adverse forms of inclusion may produce immiserising growth and increases in poverty [3] . This notwithstanding, industrial development options for less developed countries (LDCs) hinge increasingly on leveraging ICTs as a means of promoting upgrading within global value chains. In other words, theoretically, the right portfolio of ICTs has the potential to enable TWCs to become internationally competitive in more knowledge-intensive sectors and simultaneously become more fully integrated into the global production system.
At present, the geographic distribution of connections to the internet and the diffusion of ICTs, heavily favours the highly industrialised countries. By November 2000, an estimated 407.1 million people were using the internet. Of these, 167.1 million were in Canada and the USA, 113.1 million in Europe, 104.9 million in Asia/Pacific, 16.5 million in Latin America, 3.1 million in Africa and 2.4 million in the Middle East [23] . Apart from differences across LDCs, there are also deep intra-country disparities between different socio-economic groups, geographic areas and different kinds of businesses. The digital divide appears to be most acute in Africa. Mansell [24] states that Africa has a similar number of hosts on the internet as Latvia, which has a population of 2.5 million, compared to Africa's 780 million. This is exacerbated by the fact that Africa has only 1% of the world's telephone main lines and just 1.2% of the personal computers [24, p.18 ]. It appears as if the opportunities for taking advantage of e-business remain skewed in favour of the OECD countries. We do, however, recognise that LDCs are at different stages of 'readiness' for the take-up of e-business. Table 2 emphasises the unevenness in access to network-based services between the high-, middle -and low-income countries. There appears to be a considerable 'digital divide' between LDCs and the high-income countries of the north. Sometimes, a real time network infrastructure simply does not exist in the developing world and access to internet connectivity often remains limited to simple store-and-forward e-mail facilities. Many LDCs have low PC penetration rates and lack the telecommunications infrastructure necessary to take full advantage of the internet [25] . Apart from a poorly developed telecommunications infrastructure, many LDCs lack the availability of an inexpensive telephone service and regular power supply. Internet access is also expensive and unreliable. Further, access to internet-based markets depend on the availability of a substantial pool of skilled labour capable 'of working on or near the frontier of computer technology' [21, p.970]. This is often lacking in the third world. Continuing disconnectedness in the poorer LDCs is likely to leave their firms less competitive in the increasingly networked global market-place. We, however, are cautiously optimistic that as telecommunication networks get rolled out and are improved in LDCs and internet possibilities become more familiar to manufacturing companies, the potential for TWCs [27, 28] becoming more connected to the global economic system is fairly high. But it will take many years before the poorest LDCs in Africa, for example, are able to benefit from the internet. For upper-middle-income LDCs, however, ebusiness presents important new opportunities to achieve a more level playing field vis-à-vis more advanced economies, as it diminishes in-place advantages of space, cost, communication, information and speed. But first, LDCs will have to create and consolidate knowledge-based assets and build a vibrant IT-based services sector to integrate into the knowledge-based global economy [29, 30] . Although the developing world is only at the initial stage of getting wired to the internet, there is some evidence that use of the internet and the associated IT is evolving rapidly in the third world [31, 32] . For example, corporate networks and the internet, ecommerce, computerised systems for just-in-time (JIT) manufacturing and robotics are increasingly being used in the third world business context [33] . Daly 
The policy challenge for third world companies (TWCs)
The setting of policy is risky and particularly vexing when one is dealing with a dynamic phenomenon that is evolving and changing rapidly. This underscores the need, therefore, for policies to be crafted very cautiously. The development policy agenda is briefly discussed below, with the caveat that given the dynamic nature of the internet, policy issues offered at this stage can only be preliminary.
TWCs are currently striving to:
• raise their international competitiveness
• connect and deepen their links, to global markets and trade networks
• upgrade their position within global value chains
• restructure their operations in order to become world-class manufacturers
• progressively capture and harness upstream, high value-added activities and
• chart a more knowledge-intensive industrial development trajectory.
All this is happening in the midst of a technological revolution propelled by digital processing. New ICTs based on microelectronics, telecommunications, computers and network-oriented software provide the digital nervous system for the information economy to operate and have moved computer networks to the centre of the international economic infrastructure. ICTs now form an integral part of the accelerated pace of globalisation, linking together nation states into complex webs of transnational exchanges [36] [37] [38] . ICTs are enhancing the drive towards globalisation and are polarising the business world into those companies which are tightly connected (i.e. at the 'centre') and those on the 'periphery' of the global economy which are either not connected or are loosely connected -essentially a form of 'technological apartheid' is beginning to take shape [39] . Although the financial costs of joining the global information economy are likely to be high, the economic costs of not joining are likely to be much greater. The new internet-based ICTs represents a major opportunity for TWCs that can access and use it effectively and a threat to those companies that cannot.
The author's research shows that the shift towards an information economy and a more open, globalised trading environment has resulted in many South African companies experiencing great difficulties in meeting the needs of more demanding domestic customers and particularly external markets [4, 5, 34, 35] . The policy challenge for TWCs is, therefore, how to use the new ICTs to:
• leverage, consolidate and deepen their links with the global economy
• access global internet-based trading platforms
• take advantage of the potentials of economic globalisation and
• exploit the systemic and productivity-enhancing possibilities of e-business.
By not making the transition to e-business, TWCs may be placing themselves at risk of becoming less competitive in the globally interconnected market, impacting on both their current market positions and long-term viability. If this were to happen, it would have adverse development implications for the country, such as job losses, a decline in revenue growth and an eroded export base. The vast majority of South African apparel, automotive and furniture firms surveyed, for instance, are only at Level 1 of e-business development (Table 3) . The policy challenge is, therefore, to encourage firms to make the transition to Level 2 and ultimately to Level 3. We believe that the policy focus in LDCs should revolve around leveraging the potential productivity gains from B2B e-commerce:
• a seamless communication and information exchange channel
• supply chain management and logistics
• cost efficiencies from automation of transactions
• possible economic advantages of new market intermediaries
• consolidation of demand and supply through organised B2B trade exchanges and
• changes in the extent of vertical integration of firms. Table 3 Levels of e-business development
Level
• The purchasing & sales department, using EDI
• Individual departments developing specific internet applications, e.g. a marketing website.
• Integrated business activities via internet/intranet applications.
• A virtual ecosystem that connects employees, suppliers and customers by extending existing EDI.
• The extranet aims to: build trust and increase customer satisfaction, increase collaboration and knowledge sharing between customers and suppliers, and maximise synergies to lower costs, improve efficiencies and increase quality.
Levers
• Technological infrastructure and software applications
• Business processes (process efficiencies within the firm)
• Cultivating knowledge workers
• Developing and exploiting intellectual capital to create opportunities
• Building relationships
The hype surrounding e-business needs to be tempered by the reality that a large percentage of TWCs have yet to access the internet for integrating their internal business systems and for inter-firm value chain interactions (see, for example, [4, 5, 34, 35] ). Nonetheless, the emergence of the internet-based economy opens up a broad range of difficult and uncertain policy issues which demand attention. It is important to stress, though, that the internet is evolving and the present internet may well become a different set of technologies, standards and protocols in the future. Further, we need to accept that while the internet has made significant progress in business, it remains an infant technology.
Conclusion
The transition to an internet connected, ICT-based economy presents both opportunities and challenges for LDCs. The internet presents opportunities for LDCs to improve productivity, support development and participate more fully in the world economy. To leverage these opportunities, LDCs will need to raise the IT content of investments in infrastructure [40] , physical capital, and education and training. Policy initiatives designed to promote technology transfer for firms interested in adopting internet technology, providing small business technical support, facilitating export development and promotion (via e-commerce) and facilitating the diffusion of e-business best practices in the private sector, are pressing priorities. Finally, from a development perspective, a prime concern for government is to focus policy geared to including potentially excluded social groups in the internet-based information systems. Otherwise, a widening digital divide between internet 'haves' and 'have-nots' is likely to be the outcome. A coherent national strategy designed to close the digital divide is, therefore, warranted. Government should maximise the efficiency dividend for the economy by removing barriers in the uptake of e-business in key sectors. Failure to raise their national IT capabilities and to construct and adhere to effective IT policies, could put LDCs at risk of marginalisation from international markets and global production networks. It will become very difficult to participate in international trade without e-business access. E-business presents LDCs with the opportunity to expand their markets through enhanced international trade via the internet. E-business is likely to transform the terms of competition in developing economies in new and unpredictable ways. The internet is creating new value propositions in and between global value chains. The challenge for TWCs is one of how to position themselves within these evolving internet-connected global supply chains in order to gain competitive advantage and capture value.
E-business is still at a very early stage in its development and the notion that internet application may lead to a sustained higher level of economic efficiency is still very much at the level of theory and will need to be rigorously explored in practice. Moreover, achieving these efficiency gains is contingent on a number of factors, including: access to e-business systems and the needed skills, firms' willingness to open up their internal systems to suppliers and customers and more generally, a firm's evolutionary path dependencies.
A number of international companies such as Cisco Systems, DaimlerChrysler and Dell Computer, which have taken the lead in adopting internet-based systems, are beginning to report positive results in two key areas: value creation and cost control/transaction efficiency. Nonetheless, rigorous independent research is still needed in order to get a clearer picture of the problems and the potential of e-business for LDCs. Currently though, internet connectivity might well be a necessary condition for TWCs connecting to demanding international markets, particularly the OECD [41, 42] , participating in B2B e-commerce and global trade networks and upgrading in global value chains.
E-business offers TWCs a choice between the high road to informational productivity or the low road to economic competitiveness through price competition and tight margins. In the information economy, value accretes to the things that are not commoditised, such as relationships with customers and suppliers and the ability to aggregate customers across the globe -the very issues that are central to e-business. The upshot is clear: value-added is dominated by information manipulation. In other words, comparative advantage lies with the application and control of knowledge rather than on cost advantage. Firms that make the IT adjustment to deliver an integrated architecture effectively and imaginatively that will support dynamic-data sharing among diverse software applications and among trading partners worldwide, stand to emerge at the forefront in the networked economy.
E-business capacity is a necessary, though not sufficient, condition for global competitiveness. Firms who do not invest in the ICTs face the likelihood of not being able to compete against world-class manufacturers. Of course, investment in e-business will not, in and of itself, guarantee competitiveness. There is still the question of mastering the skills, internet-based business models, organisational changes, etc. In other words, e-business is not a matter of choice, rather it is increasingly becoming a primary competitive differentiator. This is mainly because ICTs enhance the drive for competitive advantage in the global economy. How rapidly and effectively TWCs embrace the internet will affect their viability in the increasingly networked global economy.
Firms need to ensure that they have the support skills and capabilities necessary for using the new IT. Extensive international experience has shown that new organisational techniques and changes in the firms' relationship within its 'productive chain' (i.e. with both customers and suppliers) are a necessary precursor to the productive utilisation of IT [43, 44] .
There are two critical success factors of e-business, centred around the networking of internal and external business interactions, which TWCs will need to seize and rapidly exploit in order to be globally competitive. Firstly, strengthening the bonds between an enterprise and its value chain through a digitally based system is important. Apart from enhancing inter-enterprise electronic communication, firms will also need to focus on their intra-organisational connectivity in order to tie transactional flows together within the organisation.
IT convergence between back office and front office systems to produce an integrated supply chain that can respond rapidly to changes in customer demand is now a reality, thus making it possible for all of a firm's IT to be tightly integrated to the internet. With a flexible and robust IT platform in place, firms will be better placed to pursue new ITenabled, value-creating business opportunities. Only then will third world enterprises be in a position to harness information and knowledge located both inside and outside the company to improve value chain performance. B2B e-commerce is predicated on interoperability between the flexible IT infrastructures of firms that make up the supply chain. Since e-business is about integrating heterogeneous applications and databases across diverse platforms, it is a complex undertaking. The IT architectures of each firm cannot exist as disparate islands of e-commerce initiatives which are not tightly tied to supply chain management and logistics. If this were to happen then internal and collaboration functionality, which is the essence of e-business, is likely to be thwarted.
